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[if i ] 

[it ^ji 3 ] 

[If ^JI4 ] 

if^n 1 ie«^€M«ittfi^iiRifT'j.oT, 

BOiefi&eMsuif a. tote* * h ±£^g$ nf-msic * -9 tLtzmnmmm^-mn 

if. 

[if 5 ] 

if ^ji 4 le^^mMattfi^-MKif t*£>o t . 

stiiemti t mm'ti&^Mm=F t com □ ffi a . iuie* ^h*^ it PtS l fcfig-?*>§t^ii 

[If 6 ] 

sole* x h a. HOietK/htsiftf ^raitt j: 0 ®^*i^T-*i/£2 ft^iim^ttfi^M^f 

o 

[If *JH 7 ] 

if 1 ie«s^mMa«ff tHRif t . 

t - is <t> «it t r*i& 2 ft rzmmmm m *?mnm? ° 
[if mik 8 ] 

if 7 lett^mMawut ^iiRif t-^o t . 

[If ^JM 9 ] 

If 7 Ki<?)tMMfI^IlRifT^oT . 

m mm 11 w w co ^ ft -t & Vi n m *>* . ft m?^ *>*m + -t -5 m \z m& 2 ft tz-m^^m 
mm ^ijRif o 

Cft^JH 1 0 ] 

it 3<ji 9 iet^tM««ifitiJRif t . 

[If ^JM 1 1 ] 

To 

[M ^jh 1 2 ] 

if ^jh 1 mmcom^mmm ^ifiifT'*o t . 

To 



[If ^JI 1 3 ] 

it &m 1 2 mmcomsnmrnm ^URifx** -> x . 
[if ^ji i 4 ] 

mmn i mm^nMmmm^mnm^-x^ ^ x . 
mm®L'hmm?\t. ^^^nmii^n-nxm^^iirz-m^mmm^mnm^. 
[it i 5 ] 

if^ni 4 lei^tMiftfi^Mif o t , 

BOiBtR'Msfflr^ li* Si. La 1 -xSr X Mn0 3 XttBaTi0 3 ^^^ < t t 1 TfltfiKS tifctMii 
[If ^JI 1 6 ] 

if i lets^mmitMfi^-jiK^^ x& o t . 

[if ^JI 1 7 ] 

if ^ji i 6 izmm^mMmmm^-mnm^x $> ^ x . 

mmmftmikit , au pk l a 2 -xs r x c u o 4 . (bedtttf) 2 \^^-f nfrx&zmMnmm^ 
[if &m i 8 ] 

m^m i mwLonm&mm^mnm? x& o x . 
[mmm i 9 ] 

if*Ji i mm^mnmmm^-mnmTx 3h ^ x , 

if. 

[if 2 o ] 

if ma i mm^mnmmit^-mnm^x^h o t . 

HOieA^fi-^^ . fulfil 'Mil ifjf tcl^m LTKg^ ti^ggtd^^^'b^n^ s j; 7 tc Lfc 

im^m 2 i ] 

if^Ji i mm^mnmmm^mnm^x3h-> x , 
im^m 2 2 ] 

if i mm^mnmmit^mnmTxjh t . 

[If 2 3 ] 

^n-t^fjii^fix.. mm^^^nz mm'tik'hMMT- ^mm^mm-t h & i\z Lrzmnmmm 
[if 2 4 ] 

im^m 2 5 ] 

if 2 4 ie«^mm^M<t ^iiKifT^ t . 
[M 2 6 ] 
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[000 1 ] 

'hmwi=f-. ^n^mm-t ^mm. ^^^itm^mm^iz. mm.^it\z&*)Wim®'&mt)^ 

[ 0 0 0 2 ] 

<*>»WMHzfc>^&Jj*LAN^<?>SCGHz3£i: m&t&ltfrflam . M1±IZ. & ft ffl -ft ~ft ^ lc 

^ k: W L fcSH* H ^ * ti T * . 
[ 0 0 0 3 ] 

iv^vn ^n&*£> ►) . if rzKm^mn^mmfrMmz nx^ z . 

[ 0 0 0 4 ] 

^<7> + T-. MEMS (Micro Electro Mechanical Systems) J^if lc Jc 9 fF§4 2 tl -5 RF-MEMS 
ft -^il^^^ <7>m$tm^t)*%imz % o T 0 RF-MEMSff -^jiIJRaT 1 i: fift/MStft^co 

. «J5H<50^ ^ X^mMftlc^^-t £ z i: < . m JR^^^ mx $> Z z t 

h*mi-r<btl&« %tz. RF-IC t Sftft^IvWn -b * T $11 ia STUB T #> 5 ff^iliR* 
T^RF-IClc F«-t£ 3 t tHT^-e*> »j . %kmffi<7>'hWHtlz±% < R^c-t Sftcir t LTI 
^ $ tlT £ . 
[ 0 0 0 5 ] 

o c^#^ffF3c« i xiz. i/ ') ^ zsmM±.izwmm<7)®t'hmM^*mmL . m^mm^n 

ft a * a x ft ¥ a * - h ^ «b sb tmti tc a^j ti tzm m \z & +) . w t 
'®i'hMmT<7>?$izm mtifr-hvt) *) . mm^m^<^m^wx'^i^mmTtmm^ 

M^iz-mmfrWwzfLx^zrzib. m^m$fir^mm®mm^ . mmmmmt Lx^&m 
<?> g ^nmm\)kWL\z j: *) &m.$nrzmm®L<r><n^<r)&-&MHit3\zitit}-tz z t id*xb z> t> 

rtXJh&o 
[ 0 0 0 6 ] 

M1±. mnUMm ^-mHMT\z &^X . mfZm^^^mm ; &it. MQfl (Quality F a c 
tor) ft^M^ h tlT v^* o ill^Mftft^Silfefb^^Ja-t £ f^lc ii . /J^Jg W\ =f ^ g 

tR'MSIftT^x vf ^ a > - h ^ ^- ib-'b ^- ; t - h >iir- ^--\ i: ^^fflfb^iit? 
tc^v^ JStftliffitR i: 4 0 . AT-Mih^MM&i^ J A X U ^ >i -\ J:|fo* < if 
W ic 5£ v ^ }§ tft<^ *ft ffi * 5J i| -t § 0 ^ ® @ Jg ^ jfo ai ^3 vi H 31 * 1 ^ m X 3b Z . 
[ 0 0 0 7 ] 

fFlfciU ] J. Wang, et al., IEEE RF1C Symp. , 8-10 June, pp. 335-338, 20 

03. 



[ 0 0 0 8 ] 

t»'MBlft^k:E|J/in-tsiajEEVP%^S < 
[ 0 0 0 9 ] 

[0010] 
[001 1 ] 

*^BHiiiuie^'W tc^xft £ ft *b <?> t *> 9 . ^flSJSJgiftlfcaj z bt£ < 

[0012] 
[0013] 

SffllTJ.. fc^iSmig»l*ftiiJ*8l«*<i^.-B 3 t ft < ft ^SJK ^mtUiWfi 
[0014] 

t)*& ft i" £ ft n t 49 ^ 3 ft t <?> * # t? o 

c^^^icjc^. ^«js^^^tftai*i«*sii-r £ ^ t ft < . t^fiaitt^, ffm^f'tt 

^^fbi"^» C t \Z J: 0 . tffffl^ft ¥4f C i: <)*T§ 

[0015] 

c <7>ti/S;tc J; 9 . Ifjjgtc £ o Tmf\f5i»^'l4^ii.f#^ ic^fbi" £ z ic ft -5 fzdb. mm, 
[0016] 



t £ £ o 

[0017] 

* x k fifcffl L fz&U IZ £> & <?) ~% & & * 
[0018] 

c <t>*S/3Uc J: *) . tR'MSfft^^#k:fsiftK: «k -5 3 t buffet & *) . pffStfo 

[0019] 

7 «k l fci" -5 3 jb*T-§ §o 
[ 0 0 2 0 ] 

* * <^ ft ^mnm=?\t. mmmi^m^m^iz^m^n, mmmmm^m 

[ 0 0 2 1 ] 
[ 0 0 2 2 ] 

* /i^^B^^mmtittft ^mnm=?\t. mm^jmm^w^^it^^^nnm^. mm 

[ 0 0 2 3 ] 

WJp|-JB*#tft»/Jx|gSftT^***&ta<^(Ecv^l|gi: &o fcig^-k:. ft S i: L 

[ 0 0 2 4 ] 



[ 0 0 2 5 ] 

m^B^^W^ P r N i 0 3 T £ <?> % # tf . 
[ 0 0 2 6 ] 

[ 0 0 2 7 ] 

^^BH^mmiiMfl^-MK^^ti. hu IB fiSC 'Mr ift^li. Si. La i _ x S r x Mn 0 3 X B a 
Ti0 3 <7>^# < t t 1 T**i/££ *lfcfc<*>*#t?. 
[ 0 0 2 8 ] 

<50 ^ # tf o 

[ 0 0 2 9 ] 

*f6BH<^mmii«fI^-jlK^^ li. HUlBIE€ii#li. AK PK L a 2 _ X S r X C uO 4 . (B 
EDTTTF) ^i^^-flcifr-Z&Z ^<7>%#t?o 
[ 0 0 3 0 ] 

*f6BH^mm^Mfi^-jiK^^ a. Huiem/MSift^ a. # 

tl *fc ^ a- 1? o 
[ 0 0 3 1 ] 

[ 0 0 3 2 ] 

^ <?) ^ # tf o 

fix., a- u > v^jic «k 9 ituie^/hlgi/jT^ig'-t 3 ^<7>^#tfo 
[ 0 0 3 3 ] 

«t l < afi-f- A^mstc. ^gp^Jt^EP^B-t^fi+i^iix.. pffm^^isjtcHOiBtK/Mgift 

T^fKl^iftte-t-g, J: 7 IC L tz «t <?> % # tf o 

c cofi/£lc «fc 0 . gOIB»'Mslft^k:»m LTffia$nfcJffi|ft««t L < a bO 12 ««( 'MS lft 

Etc j: »j . pjtm^^raic^ie^/jNjgi^T^Jisf^Kj^-t^^t/^Ep^ni-^ d t m§ £o 

[ 0 0 3 4 ] 

ztz. *^BH<^mmti«fi¥iiK«Ta. iuieM&ttH^^tajEtiii^iuc * *,<o 
*f&B^^mmti«fi^iiiR«Ta. fiOiBfflc/jNjsift^ a. ^7;-;nT«^ii 

t CO * # tf o 

^ # tf o 



[ 0 0 3 5 ] 



[ 0 0 3 6 ] 
[ 0 0 3 7 ] 

imi&comm i ) 

tK'J^fft^ 1 0 1 t LTPrNi0 3 **fflv^ti*. 0 1 ( a ) \z ^-fmMMMm 

mnm^- i o o t°iz. mm\z$&mm i o 5 a^j^a *ij£*fes nrz&m i o 6 * * h 
i o 3 miz^^z tifc«R/Mgfft^ i o i ^sit^titv^, tR/Mgift^ i o i tea. fi^- 

*A^-t-61I-^A^#-h I N t it ^-&fttl-tZ> it -^dit)*-h OUT hfrl&ffiZ 

z^-ff-^-A^*- h i n izmm^m ^^a^ $ ntzm^. vm^mwi^i o i 

0 6 c . Mffl%Ki^tmcm%i f &-?®L'hm$l}=Fl 0 1 t8f*^**/int> 

§ f±ffl^tc ft o TV^„ 
[ 0 0 3 8 ] 

Ts^BHi-So fi-^A*J# - h I N J: 0 Atl 2 iifzit ^lt. M'hmWl=? 1 0 1 \zfcML. m 

m%zm*?<F>ffl%i&'?WL'hmMT 1 o 1 ^ifit^. t»/Mgfi&^ ioi«@ e^jgm&fuc 
mcrz<$^ii*A?3 2tirzM&<7>*. ®L'^mm=? 1 o 1 it±% zmm-zmmz tR/Msia 

f 101 ^liat^^f 5. fiR/MSIft^ 1 0 1 <7>Jgifttt. * g e^lSIKfefC^^iX^ 

- h tT-ffifflts c i: i)*-osm~zs> *) . m^mwiT i o i co m m -n ft it . ^^m&z ntzm 

fftt- h iz «k oTtfbt^. Sfc'MlsifrT 1 0 1 <7)MMJjfa& VT-^i-o z<^«ilTii. HI 
[ 0 0 3 9 ] 

*^BH^m^«Wft^3iK«T l ooTii, j^/jNigi/jTi o i ** e a^tsfflftsc 

TfgfiftLfcRSk:. IR/Mst&Tl 0 1 *>« jt^ftfc «fc 0 JR/II ft ttS fc'^fl: L . fi S JK 
[ 0 0 4 0 ] 

tR'MgillT 1 0 1 jb*!Si& LTv^v^liTii, 12 (a) tc^i"J:7lc 

. »/jvg»if i o i ^ mm.it. mm®%&ikvtm\z& *> . ^mmn^^Tm.^ (a, b) 

1 0 7 ^MMlJ^^cM^fi^^<^^^£CTv^ftv^tAfli^c^Bs 0 -^j. 'ti&'^MmT 1 0 1 
fc*. S e^jUMI^^lc «k ») aid^ iifzVtmX'lt. 0 2(b) lc^i-J:7lc. fiR/MSift^ 1 

o l^tiita. ftjg^««J ft *) . ffimffi&%fe?i}*^f%Lffl\zftA,jzmx.<7>4icrz 

^flgtft^o 3<7)it^. t&T/^Scii^p/r^lcaft sfl ( a ' , b ' ) t ft ») . $>ZMPfxT' 
Itb * . ZfzlhZ MPffT* Itb " tu? i7 tc ^MIiJ i: ft -5 . 
[ 0 0 4 1 ] 

*f£BflcoiiMf$Mf!-^jijR*T i oot-ii, t»/Mg|ft^ i o i ^liit^fbtc «k smmfe 



Fmm.h*^it-t znn-z&m-t z>, m3\t. ^mn^^m^mm 1 vnsv-zn^m 

) a, «R/Ms©r^ 1 o 1 LTv^v^ffjh^fli^^/jxjg^,^ i 0 i *>«T'*> k ffiii 
T*>*. JR'MsfftT 1 0 1 ^^H^liitic^^*^ d Tv^v^ftgx-ii, tR/MslftT 1 0 1 
*>lSfH£*?*?'t£tt*feifi't£ i: 4 o TV* 5. iff^t 15*$3?<7>Wk:. < x ^ ^ dp_ ^ ^ 
•v 7E (ft^vi/itf H 1f )a t tz o Tfc "9 . IS f\, f£ i# lc U -4 i~ 4 7 x >i 5 x * >i dp — 
E F ti . f cnx^^dr'-^t v ^EC^^ictlLtv^fcy), ff fc*^©) "t -5 3 £ <n t § 
LT^ff^o F*§H h 4otu«. 0 3 ( b ) tt . tR'Mgfft^ 1 1 0 

1 fc*. a E^gmiv&iSOc J: »j S^tS 3 ftrzmWlft1(Bi<n&t'hm$ll=? 1 0 1 <7)ff^o F «Ht 

f i o i <oit^> h L^wiiatic 4 ») . m^feipiff ttiiiimtt t 44. mm 

£ frM$j<n n lc o x * ^ dp - dp * ■y7 , E ( ^*L> tt\ 15 # tc §F "t 4 7 x ;u 
5 x * ^ dp - E F_hlC. fiil^ff a'> H frfrfrZ Z £ IZ «k 0 , m^ 1 ^feap-t 4 
T§ Sig^ff'O H fit it i: ^fb-t^o 
[ 0 0 4 2 ] 

t»/M5tft^ i o i <?> a e«fg^ft»Ttt*v^-^*». m^Atix - h i n Atizti 

tzMtrlt. »'hJgi)if 1 0 1 ttislft LTv^v^ih^flgjc^ 19 s ii#hUwff a-> 
^^mMfei|#'l4tt^l*'l4i:4oTv^ 0 z corner s fi-^-ti. t»/)N0|ft^ 

101* atti §:u j x-§f, ^ aj ft # - h o u t it it^ it ft $ ft * v* . - ^ . & 

'MSIft^ 1 0 1 <r> a e^jgMfe^^-ft-^^. fl-^A^tf- h I N Jc 0 A^J 2 ft/ci#£rTli 
. tR/Msift^ 1 0 1 ttBftJg*? ftfclfiiftttJIBi: 4 *> . ^^mMfeil^ttti^W t z^ 
MS. it^-lt. ffifc/MSift^ 1 0 1 fciftft* d i: **«T^i: 4 »> . fi^ftft*- H 0 UT^ff 

as # <? n*. 0*9, ®L'hmm=? 1 0 1 <?-> a e^igm&^^ft^-^. fi-^-A^*- h 

I N J: 1 At! $ ft la] D IH^Sc^fl-^-^ff ^-ftTj h 0UT-\, iliR^tcii 

[ 0 0 4 3 ] 

13 4 (a) it. ^mn^mm^mm 1 izteii- zm^mmit^mnmi L ^m^mH^'&% 
o *<kmm®. f C fe * vQfta. ®L'^vikmmm=? 1 0 i^^h-ic^^l. ^/j^tuwigi^ 1 

0 1 60 a e^HMIfe^fe =k VQMlc «k *J -^^^ ft* o 
[ 0 0 4 4 ] 

*^i^ilT-li, ^/J^Jgf^T 1 0 1 lz&m~t ZffiM&<t\z ck 0 . Sf ^' > K Mil 
fb"t* WW HT, Bt)iePrNi03*fflv*/i o P r N i 0 3 It -b 7 5 v V ^ t *> 9 . ^Hffi3t<7)^^ 

f5. 77.^7 ^ h ^S^^fM^fb^PrNiOott. Jb- ^ ^« -\ <r> K ^ h ft 4 W 

> H ^ ^ v ~f * ± % < ~t 4 3 £ t T # 4 o C <r> J: 7 4 ft IC . ^ T ft « © IC IS H S * 

Kile l fzM&. Sf^> K Mit^^fbic «k 4^Mfei?^ff't4^^fb^^-f 4 o 
[ 0 0 4 5 ] 

*»^J5iftT 1 0 1 frMM LTu^v^l, -r«:t>^Jf jh^JIS^i^ttx IfeS # lc FI^ $ ft 4 

0 1 fitzmm^tm^^it. &mizm%.$tLz z £% < , {&&tfL<7>¥^#& ^ 

> e° - r > 7. {& v* tlT' *> ft li J; v* 0 
[ 0 0 4 6 ] 

4 4?. mmmM^mm-zit. 'n&'hM$tiT 1 o 1 t LxMif^itfflv^^icWL, mi 

( b ) tc^MJ^i- J: 7 tc *>b\z HI 1 0 1 C L fz&'hUWl? 1 0 1 ^fflv^T t =k 
II (b) tl, 01 (a) <^mMti«ff ^®JR«ft<^^IF^iJ*^-tf4i^llT^4o HI 



( b ) iz^-tm^mmm^-mnmj- 2 0 oxit. m^mmm ^mnmi 1 1 0 0 izis^xm 

. Prw*>m. nm-zt. MM^^t^Tft 7 z t h^mx&z* ft*?. 01 (b) <r>n 
m,mmm^mnm^ 2 0 0 \z&^x. mi ( a ) iz^l rzmMmmm^mnmi' 1 0 0 k 

|BJ#*> «j£k: o u T H . fa] £ ft £ V Is] ^ ft L T tt f § „ 
[ 0 0 4 7 ] 

#ft £<D >f y tr- $r> X^fiv^flg. fg®I^figT-ttlfe»#. * fcli¥##^7l& Sift 

* k<?> >f > y> xcofii^filk ^^ttit^fflt^ c k \z J: *) . m 4 ( b ) lc^i"J; 

7 ft4"l>mi$?$: f c ^^-> h * h -v 3 t %aim-es>Zc 

ft . ff-^- ai # - h O U T PJ ic . fctim^<7>>* r y-'&$ltfl-t2>rzdb<n'* r y--r>-7%: 
t'^^l-f & Z h t)^mx£>Z o 
[ 0 0 4 8 ] 

fiK tc i" £ c k fc* of 16 *> § o 

c cx\ m^mmm^-mnmr 1 o o cDummnz-o^xmrn-t z» xn t Lxitm 5 

L fcmtvfiWff ¥31^^^ 2 0 0 lc o v>T t |qHfT*> *) . * i? 9 - > <z> 0 ft *>* ^ 
ft S <?> a T* £> £ o 
[ 0 0 4 9 ] 

in 5 c a ) - ( c ) a. ^mn^mm^mm 1 tc^tt-s in 1 ( a ) ^mnmmit^-mn 
mx <r> a- BWfflicffl M-t zmnmrnm ^-mnrn^ ^mrnxm* . &mmizmm-t &mm 

fti* x 0 5 ( a ) tc^-t J; 7 fc. Si^b=5:§Si 1 0 6 lie, IMftvS £ 
-y 9 > rv£ ft klc «fc *) Si0 2 . Si 3 N 4 ft £<7)%&Mm 1 0 5 * . iXlCx # * 

h 1 0 3 k ft -5 Si0 2 . Si 3 N 4 ft k <7)^ittH^, * -v ? 'i > ' r$ ^ C VD ( C h em l c a 1 Vapor 
Deposition) vi ft tlz «fc 0 ^ tc, % <n _h ic « * |g ©J T 1 0 U ft ( 3 

3T?t±PrNi03) 9 > rvS^CVDvift iric i 9 tt»-t*. 0 5 (b)lc^-tJc 

7 tc, 6S/JxJgtljT 10 1k ft£Wfi-<7>_Llc, 7tFlyXF 1 0 8^ff^/^L, ffit*- 
A'J y 777 - ^ 7 ^ h i jyr77^-^ticj;')A-?-->7L, 'H&'hM&iJ- 1 0 1 

<7> ;<« 7 - > % K => A -X- V * y 7 \Z «k f$m~t Z o Wt'ik IZ , 7thLyXF108^77y 

> 71CJ: •) liLfct^ «ttJB LT^&SJfc^fc-ttt'hfgtft^ 1 0 1 T 7? <7) *fe,fftt W * 
, t»/|Nffi|ft^ 10 1k ft t <7>MH'\±^ ^ -v N x -y ^ > rft t\z «k 0 L, 05 ( 

c ) ic^i- «k 7 ftSK/J^Jg^J^ 1 0 1 <7> + ^«3l^fttu-t -5 o i f t >' h H T , HFft £ 

*fflv^. MiRtt^ x >y h x .y *y rmz. ^^mm^^m^^mm^^M-t % tz 

#>. C0 2 eiKl^ffij**tf ft 7 o 
[ 0 0 5 0 ] 

ftfc, HuIrZ^lfe^^flgTMi. tK/Mfitft^ 1 1 0 1 t LTPrNi03*fflv^fcA*. PrNi0 3 icFl/^ 
^ti-5Ckft<, #iJx.tJSi (*'JSi, ^ISHSi, K-7'HSi (PS!. N^O ) . Ga. GaAs. 
GaAsP. InGaAs. CaN. AlGaN. S i C ft £ <r> t M M °T BX 3b Z> . ifcSIx t LT^Silc 

ti* c k ft < . G a As . GaAsP. InGaAs. GaN. A 1 G aN ft k it^m^mfo t Mffl °T I6T* 

¥iP#tcfcv^T tt. ISH^^^ Jf ^ S C k \z J: 0 tf H -t± . t^fiil 

Jfftttf x^C^^T'SS. fj x. if . S i ^ \Z # n > ^> > ft tr <^ ^ |t&t/ * K - t° > 7-f % 

jf ^ictt. ffl^ib^n^ k h - h ^iisic j: ») . pfa<7>^> k v -7° t-m^m^m 

tt^)f ftl^iItS:^ ! T-§^„ SiClcfcv^Tli. iS B H B lt4x§ 3 hie i •) , H 
A^ftv^it^- k lb$S LT K 'J 7 h af£fc»_L# L . t^fiiltt < ft * ttH 5 . 



s S i iz is X It . n=F K W 31 1 )X 7C^ i: * -5 + y" ^ -f -V - tc 4? T . 7H H ic S i 0 2 * 

§ o 2GPa<7>fe^jT? 150meV>*> H 7 ^t^C 5 : i: **T § -S . 
[ 0 0 5 1 ] 

* ~ - ^icif tt. ^3Hc/h $ v*x* Jl dp— dp * -y 7° (2. 3meV) ^ + ^7g<7> x * ^ dp 
* -y 7' ( o. 2 — 0. 3 e V ) ^)ff H fltjn*, ft § „ £ 7c 77 - 4? > ; ~ - -f <r> * 
Ctt*4!ftItaALfct-#'; h lc -t -5 3 tc «k *) . * — + ) * — -fcomj- >* > 

^ - U > Gd@C8 2^ 1*1 S L fc#.Jg ^7 - * > + ; * ~ - 7'icif li . Gd@C8 2fc*>8:v*gB 
^T-a*> h'^ft -y ^**0.42eVT*>*<7)K:jWL. G d«C 8 2 fit il" -5 IZ if v^T . K 
dp ^ ';■/*'}, 1 7 e V t ^ ffi ® \z m < & £ . # - * > + J * ~ - ^ * £ <?> # - * > & fa fl- « s 

[ 0 0 5 2 ] 

Si<7) jc 7 ^^a>#^^fa»)l®J/Lfr . La !-xSrxMn0 3 . BaTi 0 3 <7) jc 7 & -b 7 5 -y ? x tc 

y>'> S^fbt/La j-xSrxMnO^tc if v^T tt . X=0. 2 5 ic if T ^STltK fl& ^ tr x 
'/&}a«rm*^L . 150MPaT?^**#- fifif 7%'^ fbi" -5 . 3 ft tt . «3t#^ 

^^Sfb-t -5 fc*>lCx i^^n— t (Zr0 2 ) +lc20wt% L a j _xS r xMn 0 3 * y>K 3 -t± if *> 

§0 y>m»^^^ * - i: ic «k *> vntkm^^&^mm^mxih *> . sK^^^fbs 

^4p#BaTi0 3 <7> J: 7 *-fe 7 5 -y 9 x tc if v^T . E ^ ^ x ^/©Jjt^j^ * 
. 5X lO- 4 <7)M^fi«^ lc4-x./iJS ^. 5VT«^30 0^"b3kncm. 0. 0 1 VTJft 3k^ «b 3MO cm^ i: 
If ^7v§ *0N/0FFJt3b*#^>ftS. '/^ r^vi^O J: 7 tffil'Sr^ntXT'^ 

^ °r n cfe -5 o 

[ 0 0 5 3 ] 

^^ict/i. AU Pb. La 2 -xSr x Cu0 4 . (BEDTTTF) 2 1 3 * ^<7>|0fe^# t *#JT- -S . Al«r 

t o m.&m<n?tmz it 2 o^tf t =t nf^^ni ^ - ^- ^-r-^j^^** 

-i ir y H M A lc J: ») S * -5 t . 3 7^ pff W tc 7' 7 x <n <?* ^ < & 0 . v -f 7. <y> 
ftttttotf ^i^oT*^. :T\ 7 - ^x- ^ 7- - ^ tlStf lit i: 

*S bltT-l)!., t ^ L a 2-x s r X c u0 4 ^ ^*>*HSHfc&^S&fe*$#lc *jv>T l± x *fe,ff ^^«b 
j@€i?#-N*>iK^*^tf#?t*fflmfc**<bft. fiW©tclSH,lit^M^^4x S c fc tc J: 

[ 0 0 5 4 ] 

If K -y h 4 £^mdb&^fzMntin$jii®]X3h& 0 If K -y h & £ '^ii#>^ 
fi^ n-ttfi-lcif v^t tt. ^SlAt 4 x s z tc «k . If h* -v h^)Sf ^'y Hlltf 
fb^ nm&m^'&Tkmz. h Z t 5. G a A s tc InGaAsIf K -v h * ti 36 E ^ % 

frmicif v^T l±. MEMS^if tc J: ») ftM^ ft fcffijf % ^ 3^7^ ic J; 9 ftlf JBSSA%||fit 
S C tc J: 0 . If K v V WiAtgHtiSf'O K ^jt^^fb**^ C S . 



[ 0 0 5 5 ] 

ftfc. (DMe-DCNQI) 2 Cu& if^*$tt/W. # - # > ^ - - ^ * if ^ # - # > ^tt W , 
ft IB L tfifefttfi, AU Aik Cu&if<7>^«. Si0 2 . Si 3 N 4 # if 
. Ni& if ^6&'r±#. PZT& t^itttft^ irtaifflor^T?** . 
[ 0 0 5 6 ] 

&mm-&^-t&um-z$>Zo 06(a) iz^-tm^num^mnm^s 0 0 x-it. mmiz 
t&mm 1 0 5 t)*Mfc$nrz&m 1 0 6 ±\z. tu m 0 3 w ess 9s 3 titzm^mwi? 1 0 
x^-^i 04 _hic^it h iirzmm-mm 1 0 2 ^stt^tiTv^s. m^isi^ 1 0 

mm^fixa *> . nnfcu^frAtiz nrzMS. 1 0 1 tmwinm 102^ 

m\zm&m^±c , mm^m^- t m c m^xm^um^ 1 0 1 c *m 

o Tv^, '®k>hUW\=f 1 0 1 <7>jgift?jft^ V7^t. 0 6 (a) CU^TIl, tt'M8 

fiJgiftT 1 0 1 <7>jgift7ji«] v^SftticWLT^^^isi^^^^^Lfcjb*. is ia ^ iS] a s it 
7 ,ik iftss 1 0 2 * eh-* 3 c t a* rT £> * . 

[ 0 0 5 7 ] 

06 (b) it. 06 (a) ^■mnmmm^-mnm^^^mm^^-tnumx'^^. me 
( b ) iz^-tmnmrnit^mnmi 1 4 0 o-?a, mnmmm^mnmx 300 tc^^xm 

. sft'MRifi^ 1 0 1 ht, ftntc t k-i#*>^. nmtz * #mft-&m\>*z - t ^dtiit* 

o 0 6 ( b ) <n ft\i« ft ^MURMT 4 0 OlcfeuT, 0 6 ( a ) iz^-fmn 

mmm^mnm^ s o o fci?i*i*>«i£k:ov>Tii* ffi visiif-sf* ttLTifcWj lit- 
is-?- § o 

[ 0 0 5 8 ] 

CCT\ €Mit)«fl^IiK*f 3 0 O^iiTjStov^tBHt^,, &fc.0 6 (b) 
v£ S # li IHJ+IT* £> £ o 07 (a) 7i ^ (c) . 08 (a) Hi M (b) li . * f&Bfl <?> H]HE<7> 

mm 1 to$tmmx°$>zm 6 (a) ^mmtiWfi-^siKa^^c-DSifsicfcti-^mm^w 
ft ^■mnmx^mmxn^ * &v&%iizWLm-t zwtmmx&z * 5tt ^ 07 (a) ic^-tj: 

7lc, Si& if 1 0 6 _Llc . Si0 2 . S i 3 N 4 =5r tco^Bm 1 0 5 SmWcit*? v 7 & 

iflc J: ») ff^-t -5 . ZCTtSil UTIi, S i <?> 13 G aAs & if ft $f ¥ ^ # t M hT 
iiT*i>§. iXtc. * 1 03, 10 4k &£Si0 2 . Si 3 N 4 & if . 

>v ^ > rft^CVD (Chemical Vapor Deposition) vi&iflcJ: 'Jff^t^. Htc. 

<^±tc mmnm 1 02t ^-ssi^. cvoa* if t j= •? ttit-r*. si. dzksv^^mitn 

n\z it K - tf > r*»FTilT-*> 0 . P mit&Z i± x N^fblc «k *) <R j& ft ft tf £ 7 

t T* -S o S i <JO Jg ^- P m T? ti li # a > * . N m ti * H - t° y >r ~f %> z t fc* Ff 

[ 0 0 5 9 ] 

ix 07 ( b ) tc ^ -r =k 7 \z . m itimm 1 o 2 1 ^ s le k - 7° k ^ n > _h ic . 

f f i tr - a m v r 9 7 -f — ^ v a- y >; v r 7 7 ^-^ i •) a-?-->- rifc7 t h 
i~> T . fiSc /J^ M W\T 1 0 1 <?> f& % tf & 7 o 0 7 ( c ) ^ J: 7 iz , 7tM,^xM 



CVDvSft t\z «k *) mfo-t&o ffiChgllf 1 0 1 t ft £ <?> ± ic * tfi^-A 

') V 7 7 -f - ^ 7 * h M V r ^7 -f - jfi: £ tc «k *) 9 - =. > r L 7 * h ly^h 1 0 

8 % ff;i£ L . 0 8 ( a ) \z T^f «k 7 fc . K 7 >f x -y > ric «k *) f£m~t 3 . MiUc . 7 * 
hly'Xh 1 08^?7y> JTJC J: *) liltt, ^ittJS L T <T> &9J t * ~? ffifc * IS IA 
f 1 0 1 T^MftW^ . m^gl/lf 1 0 1 t ft S ttl* t ^iljRtt^ x -y h x v * y 7 
ft t\z J: 0 fifci L . [21 8 ( b ) tCTFi- «fc 7 ftfift'Mgtftf 1 0 1 ^^^mm.^^M't £ . x 
v * * y V t L T HFft m . * . SiR'tt ^ x >v h x -y > rguc + ^*§it^S#t 

^^mi«*iHisi-t-5fc«>. coimm^mm-zif ft 7 . 

[ 0 0 6 0 ] 

ft*?. tsscMsiftTi 0 l^ttwtLTtt. iuie^m^^flsi irisjtiT^^o ssiftms 1 

0 2 SiS^-lC li. fifc'MRtflf 1 0 1 t l-IgT'f^LTfcl . 

9 - ymf&'&. £ VMi 57 - > ff^fy tc x K - f > r tc J: 9 18|ft«ffi 1 0 2<«*4I1R 
^McfftfilTtft-t £ «fc 7 \z LT t «k ziiizk*). vxyt^iM^nig^ll&ttli 

$ ^tc Ufc. tR/Mgfftf 1 0 lie K - > r*ff 7 . iMiftSM^T 7 c t \z j: 
[ 0 0 6 1 ] 

* . lEf^mtl 1 0 2^)ttfti:U, t ^ 5 — *7 A , iHft £<7>&Jg*t -v 7 

lc . Ifelf IB 1 0 5^ff>^Lft<T^Jcv^ 0 
[ 0 0 6 2 ] 

c <^ jc 7 »c . t^iti ft ^mnm^- 100. 200. 300. 4ootj:ntt, t*i 

^-t^ 0 $ ^izit. •m^mmm^-mnm^ 1 0 0 . 2 0 0 tc ^nitm^mwiTizmm^m 
fe-t zrzdb<7> & *.&mm*>m ^.-5^^** ft < ft 9 . $ ^tc^at^w-MT®^ * h t 

[ 0 0 6 3 ] 

ft fc. mm^mm 1 icfci-t-^mmtiWfi^-iiiRa^ a. 7^^if^^>7 , 'j>ri 

o 

* fc. WAM^*i& : a^zfzdb\z^mn^mnmmm^mHmr*ti.m \zmmmmLx 

[ 0 0 6 4 ] 

MM In] g& ic it m «r II T' *> § o 

¥tM%8*? 5 ^r-t-. ifiliUft ir-<^mf\0S&^) 7*n -y ^icfflv^Zi: nf gg T- S . 
[ 0 0 6 5 ] 

HT'ifc^o 19 (a) ic^tt^iMfl^IjRif 5 0 OTli, m ffl lc Ifeff Ji 1 0 5 



nrzmm. 1 o 6 _hic. tuh 1 03 m\zm^^ fifz^L^mWi=F 1 0 1 frwu-r hnx ts 
*> . m'bmm? 1 0 1 iz^mmmH^^m-r zmwfrm-fhnx^z, m^bmm^i 0 1 
izit, m^f* At>-?& m^Atix- h 1 n t m^-zmti-? z m^&tix- h out t^m 

Hfife^^flg 1 tc fctt ^mMfittfl^-iliR^^ 10 0. 2 O OT-li, M'bmM=? 101^ 

mnti\z j; *) W)M-t z<o\ztt l . *mn<7>mm2 izan stMiififiiKif 5 0 0 t* 

[ 0 0 6 6 ] 

itMfgtMfi-^sjRifiT 5 0 0 izisn^m^mm^^munmiz'o^xMm-t^o m^m 
m=F 1 0 1 \zum 2 arz^nfaiz a - u > v^EPftn $ ns j= -7 . ^MitH^^igift 
t 1 0 1 KM LTfc < . &t'bmwi=? 1 0 1 commnfa-z v -e^-***. c^^. 

j#H<^^?b^ftttS^lc^LTfiit^ftTi!o§o 1^ MI & ft ^- ^ -ft A ^ * - h I NJ; 

oA^j^n. ^MrI^ 1 0 1 ic^iu&ff-^ic § 55rLmrL^rtn^Jt^. ^r^^t^ 

SBfi&ig H lc i: *) U 'hUW)=f- 1 0 1 Izu—L Vtl % com - u > «y tltolifa 

it. ^m-mm.^^^wz & *) ^Kizm mt> & -e^mifeiui^Mi&fi 7^MKtT-f>§ 
itf 1 0 1 ^mm-? & hrtT°3b& . 

[ 0 0 6 7 ] 

#ac . c ^mmisiMff ^-ii^R^^ 3 0 0 icfcit ^m^um^^m^-mn^itm.^iz 

Tl^BHi-§ 0 ff-^-A^*- h I N J; *) Af] £ ii fz 1t 1$ . $L'hMWl=? 1 0 UcfiiL, ^ 

muhi ^<7>m ; ikWL~z'®k'hmm=?- 1 o 1 tiit^ ^jgi^ ioi«@ e^jgm&ft^ 
ft ^**a*»3 nrzn&<7>&. m^mm^i o 1 tcumxmwiz *u m^mmj- 1 o 
1 <7>«i3H£0Jt>*£-f §o m^jsift^ i o i tfojstfttt. s ^nmm^^c^m'A^- h t 
Tflgffl-rs c t fr-^mx*& *) . 'nn^mm^ i o i <r>mwi^^nt. -^n^^ ntzum^- 

[ 0 0 6 8 ] 

»/MgfftT l o i **ffi««c-e. * ^Jgiftjgiii**^ ^ VMS ir\ **>iefl:***ftfi&k:*fea}f 

* f&BHHM$i« ft 3 0 0 fli, «fc/MSIft^ 1 0 1 e«JgJHifc&T 

ISiZl LfcRUc. ffifc'MSIftlM 0 1 <7)^3t^fblc «fc *) MftttHfc^fLL . ft * ag iR S 
Sf^it^ilA-t^o *Il^)il2T-|J, t/Ii^'ttH^'^fbi: LTmt\feai^'tt<7>^fb^ 

[ 0 0 6 9 ] 

0 2 a. *¥tw<7>mm<r>]&m2 iz^n^mnmmin^mHMT^'a^mmj-^mm^m 
. «»/MSiftTi o i commitmm%>%ffi±wmiz& *) . & m mm ^ (a, to t* 

t&T 1 0 7 ^^MiJ©lcMA^M^<7)^i;Tv^^v^^«J lc ^§ 0 — ^ x fiSC/MRlS^ 1 0 1 ft* 
g e^Jgl^feidc j: ^ i^jg^ tifctlTii, 0 2(b) tc^-t j: 7 \z'®k'hum=f- 101^ 

mmit \&mm % M$nwm t % *) . ^ ^mm^ h^mmiz m fzm ^. c rz-^mt % 

-S„ z^Ma. t&T^fCii^P/f W lea 7 M ( a * , b * ) t % *) . dhZMPffX-lt b * . * 
fz3bZMPftT°ltb " i: 7 =k 7 lc ^MM t % Z> . 
[ 0 0 7 0 ] 

^fEBflilfUifrlHf 5 0 OT-li, ffift'MgKiT 1 0 1 <^^3t^ft:ic =fc §mf\fei| 

10 (a) tt. fiR/MSiftTl 0 1 6*Jg|ft LT u *v^Jf ih ^ flg <?> JS tft T 1 0 l^tf^ 



f 1 0 1 <T>m$\f5 ^ip#^/zt±^®fjt^^fa i: &oTv*£„ ¥4? # c/> j# t± s 

«M f£i£ lC §F -*f 5 "7 x ;U 5 X * dp - E F It . % <7> X * >l dp - ^ v -y 7' E G^ tfj ic g L 
Ti^. I^S # <7) j# t It $5 L T ^ * >l dp - ^ f -v 7' E G ft* 'E £ V* x ^ v T ( ^=f- 

[ 0 0 7 1 ] 

dp-E F_hic jb^S ftip^^m^ ^> N* ifctSEfo^&v*fc#> . ii'ffr^SJ/L^^fM t J£ 

1«3b UoTu«. -7?. 13 1 0 ( b ) tR'Mgfft^ 1 0 1 fc*. g E^gfflfeSScic «k 9 
IfiffiS ftfclSfftttflB*>tR'htSfftT 1 0 1 ^)ff a-> K m&T>3h& o Bfc/Msift^ 1 0 1 fc*. 

a e^ts^ftfick: «k o i^is^ n^jstfr^flgicfc^T. tR/Mstft^ 1 o 1 ^^^mmizm^ 

c fz^PMX-lt. ^com&iz «k 9 tR/jNgfft^ 1 0 l <^ff K fSia^ft L . iMft 
ftiptc^Jfi-^ 5 ^ ^ ^ dp_ £ F±lcftii^<^m^ H ^# < ^ ^ § C t Ic J; *) 

[ 0 0 7 2 ] 

tascMsfa^ i o i <?-> a e^g!HMTti&iwi^-^\ fi^-A^*- h i n & *> xtizn 
rzM£>-?it. m'hmwi? i o 1 itmm Lx^t:^m±.^miz^b *> . ^ ^mn^mn^it^ 

iff* £ Tz Itm&lrL^&m t £ o T o 3<^Jt^. > y> • /MgfftT 1 0 

1 * + # * -ft *»atti & c t fc'T* # i* s fl^ft7}#-N0UT^&fi^litt7}2*i>5ru o 

-7?. fifc/Msia^ i o ft-^ATj*- h iN^u^snfc 

§o 3 ft-^ttSfc/Mglfl^ 1 0 1 fciftftS 3 t jb'HT^i: * 0 . fl^tii71# — H OU 

Ttiff^-^tti^^ tis.. o * »k tssc/Mgtft^ 1 1 o i a e^ig^ftsc^^ ^**^-^a^j# 

ii jfi T- § ^. t> rt T' ^. . 
[ 0 0 7 3 ] 

o ft'^Mftt f c J; ^ Q ffi. . fiR/h^MJSIft^ 1 0 l^^l+lcf^i¥L. t»^*»tt|g|ftT 1 
0 1 co a e^lSIKv^itfe «k VQfftlc =k *) 3}A^tiS. 
[ 0 0 7 4 ] 

[ 0 0 7 5 ] 

tK'jNffifift^ 1 0 1 k: & ffl S filial ft ic =k 0 tf'O H «3t**|gfk-r * ttfilcov^T t 

. mm<7>mmi t to 

[ 0 0 7 6 ] 

13 9 (b) t±. 0 9 (a) <^mmfJ«ff ¥^^*T<^^^fJ^^i-f4MEI-e*>S o H9 

( b ) tc^i-umtiftiHi 6 o o T- it . mmmwm ^-mnrnj- 500 icfev^xm 

'jNffilft^ 1 0 1 LTfi^f^f tffluTv^^lcW L . ra«*fflv^fciWT*>S. entile 
ftfc. 09 ( b ) <^mm^«ff ^-jg jR*T 6 0 0 tcfc^T. 09(a) tc^-tmf\ 

fi«ft -^ii^* 1 ? 5 0 0 1 mm<7>mj$iz out it. m%%£& ^vrnw^-ztf L-zmwitn 

[ 0 0 7 7 ] 



X^fisv^figi: ^^.tt^^^ffli-^. C i: «k ») . 04 (b) iz^-f «k 7 * + 'frMft# 
[ 0 0 7 8 ] 

* . ft ^ Ht5 7^ # - h 0 U T Pi tc. ititim^^ - T&mtm-t Zfzdb^ ;<i - ~r > y°W 

^wtif & z t fr^mx'&z o 

[ 0 0 7 9 ] 

M \z -f £ z t fr*BT |£T£> £ o 

*H«£^0fli2 Icfcv^Tti. is fftT*> Is fft:frl«J** s*uctt L-<:* I P^ 

l^]<7>:li l /c SsiftTji^mSiftT? ^i^tftfci it tz^fafr^mT'ib *) . mmt-tz 

</> P /jn 77 ft % ffeO 9P -t £ c i: ^dTIIT* £ o 
[ 0 0 8 0 ] 

mt\«i«fi-^3iiR^^ 5 0 0 . 6 ooa, *mncomm<7>mm 1 iz&i-t z-m^mt&m^ 

z <7) J: 7 lc . ft -^iliK^^ 5 0 0. 6 0 0 ic «k tilt. KISSiTfco fc^ 

^smt-tz, %fz, mmmMM&&mffi*mz.z<&mti*%^tzdb. mm^mmx^ 

3 ^> k:«jt3b s fl9t8Tfi:3 * h T ^ fill it * °T fi£ i: "t § . 
[ 0 0 8 1 ] 
(«<7>ff^J 3 ) 

sa?*4. sii ( a ) tc^-tm^^ittff ^mnm=f- 7 o otu, usic^t js 1 o 5 
&mi&$ fitzmu 1 0 6it, tun 103 miz^^mz ntzuifrhti: zm'hMMi' 1 0 

It. 1 0 4 _hlc&t+<bnfcfl ?A^]tS 1 0 9 <b*iTv>S. ff-^-At/m 

SI 0 9 tctt. ft^fc A^/i-^ff f A^#- h I «&/MSifi^ 1 0 1 tctt. ft-Jffcaj 

*J"t * ft ¥ ft *J # - h OUT ic'tlTo^. m IH ft ft ¥ Wf ¥ A *J # - h I NiU 

2 n/cit^r. fi-^-A^m* 109^ ^/Mgi^ 1 0 1 c . mm&m 

^ 1 10] c m%z%c?®L'hmm? 1 0 1 \zmnt>i3*M£>z ttm.&\z 4,tv^, ^/j^jg^j^ 1 

0 1 <oJSifi7j|n]^ V T*^t„ 0 1 1 ( a ) iciu^Tli, t» <|n ttl ffi Hi ^ 1 0 1 <nMW\^fo 
V*. StfxlcttLT7k¥^fa<7)iia^^L£:^\ jg|^[S]tt. S (ft 7^ ft * ##> fc« ❖ & ?J 

i»i^DrigT-*> »? . mm t ~t ^fa\zw\m.tifr'®k'huW)=?-\zi}vt> % j= 7 \z . fi^-A^msi 

[ 0 0 8 2 ] 

ijfcs. m*?Ati#-h 1 n j; *9 At} £ iifzit^- is . m^Atimm 1 0 9icfeii5L. mm 
)ikm *§-<7>m%i f &-?WL'hmwii L 1 0 i^ajg-t^o ^/jNfgi^ 1 0 1 <^ s e^jgmifeic^fi 

^frAtl $ iitzM^><o a, 6S/J^}gifiT 1 0 1 tt. ^cS *fg*lT?Ki!fi$ ti t» /Mg Sft ^ 1 0 1 

iifflts - *»HriiT«*> »? . ^/jNjsiijT- 1 o i conMJj fait. ^com&ztLtzmm^- k 

\z «k o T^fbi" s o 
[ 0 0 8 3 ] 



§^*^mt\ii«ff ^-iiiR^^^gf^tii^vSTii. ft *> m-t z t izmmx'&z . 

^^BHUMfittff ^agJR*f 7 0 0 T-tt. t»'Mg|»T 1 0 1 fc*g e^ftS-? 
JgiftLfcRSlc. fifc/Msift^ 1 0 1 ^fllat^fbic «k ») M ftttH **^ft L . ff^3gjRi-& 

ff^^^ri>Ai-^o ^mmcofms xit. wmm&wo&itt lx s.mn^^mm trzm 
n- % ^ -* . 

[ 0 0 8 4 ] 

02i:^LfeJ:^4fi$ii t 4i;Tv^. tR'MgfftT 1 0 1 L T & v^tl? li 

. Ei2 (a) ic^i-^^ic. m^jstft^ i o i <7>m&itmmm%m itytmiz& *> . 

Jttx +S^/^K ( a , b ) ic J: •) t&T 1 0 7 &*#tMiJ & IC M ^ £ . iAW^CTV^ii^I 

ic£>&, »<|xjgfiif i o i a e^jgmii£$uc * o Ettfss ti^^flg-ea. (3 2 ( 

(a',b , )i:tf»K*> ZMffiX It b ' . * fc*> -5 Jgpff T* ti b " bnJ;7 tc ^M.M'J i: 
[ 0 0 8 5 ] 

^ <7) mmtitt ft -^iiiK^^ 7 o OT-fl, 8K'Mgi&T i o i ^liit^fbic £ 5 J±m#j 
n^ff^-HJR^ftftL Aicf$ffli-^ fc#K t»/jNgift^ i o i tcj±mw»^f$ffl-t§o fiR/M* 
m=f- 1 o i«g e^jg^ftScTfl £^fi^\ m^Atix- h i n * *> Aft 2 nrzmsx 
it. &L'hmwiT 1 0 1 ttfggj LTv^v^st jt^«gjc*>Sc fift/Msta^ 1 0 
«igm!fe&<7>jgm*. ft^-At/*- h 1 n j: *) xtiz ntzMSxit, ®L']smm=? 1 0 1 a 
Kiig^ ntzmrnvtrnt * *> . sm^i^ 1 0 1 com^iz * * £ 0 c^*^- 

. J±HE#j3Uc J: ») |R/Mg«rT 1 0 1 co g E#gfflifcR<7>3SftElBJEEfc*2E£ L . m^liiftX- 
NOUT^ff^fc*tt7l2*iSo o * *> . SSSC/MSift^ 1 0 1 co g S ^ J§ M v& $C <?> ff a*, ff 
^A^]*- h I N J; *) 5 tLtzM^co^. TO c IH fe$C<o ff ^ ^\ ff ^iiJ*J#- h OUT 
JR fi& k: tfi $ ti * tt T? *> S . 
[ 0 0 8 6 ] 

*^^<7>ntti^0flS3 icfeitsm^^ttft ^■mnmi L \z «t t t . 04 (a) tcff-^ai 

'MUftfJSUlf 1 0 1 co g Erttfi^ftSCiJ «k ^Qfltc Jc 0 gtt«>^ti*. 

^/Mssjt 1 0 1 \z®Lm-tz> j±mftm- 1 lx it. pzt^ tcoj±mtt®-coufr. m-muw 

s li-t*^-)- J * — £coj7-t*zs&tt%\-. Si0 2 . S i 3 N 4 £ co$&mtt&. La l-X Sr X M 
n0 3 . P r N i 0 3 >5r £ co ^ => 5 v t 7.. (DMe-DCNQ I ) 2 Cu & fco^mWR . if K v V * ir' * ffl 

[ 0 0 8 7 ] 

mil (b)ts.nii (a) coM^mMm^mHm^comKzm-z^-tnnmx&z* 
mil ( b ) \z ^ -t mmmm m ^mnm s o o xit. mnmmm^-mnmj- 7 0 0 \z t? 

entile fift/MsSiT 1 0 1 t LT> ftiLtc tM-Jf nmti £M * 4f^*fflu4 c fc 

ib*Hrft6T'^So 13 1 1 ( b ) <^mmti«ff 8 0 Olcfeut, 13 1 1 (a 

) \z^-tmnmmm^mnmT7ootmmcomf^\z^^xit. *vmw^*tt 
Lxwtm it^m-t ^ o 

4 fc . ft ¥ tti jsK - h O U T W iz. tti -ft ff co n - % i# *g-t s ^6 co n - t > 
[ 0 0 8 8 ] 



sfc. ^mn^mnmum^mnmi 1 ^ . mm ^rzitm.m\zmmL rz^^m^mnmr 
mj& iz -t z t m~z- 3h *> . 

mnmx i o o. 200 ^Wat^vs t ^ »i ^ ^ ^ sat ^rsi 

[ 0 0 8 9 ] 

c <jo Jc 7 fc . MMfiM it ^MfiMX 7 0 0. 8 0 0 \z «k *ui, TzM 
[ 0 0 9 0 ] 

nmx-3bz>» mi 2 ( a ) ic^i-mtuiwut ^-sjRifif 2000 * * h 1 0 3 _Ltc 
tif-mti 2 0 1 miz. y&qzz tifctR/hgfft^ 1 0 1 frmi-htiT^z o m^rnrn^- 

1 0 1 \z\t. A^]t«^^A^#- h I Ntff-^^m^-t-Sff-^m^^-hOUT 

1 0 1 t mtbztitz&tt 1 0 6 t^m\zm&m^± c . mm&m^t m cm^xm^m 
if 1 0 ic if mil b^ttffi^ic^oTv^, 

[ 0 0 9 1 ] 

fift'hffifftf 1 0 1 tt. tUh 1 03 _hic[fl^£ ftTv*5g&#*1r3 #v*fc#>*^T^# 

. »'MSiftf 1 0 1 4zW\zlbtz *) z t fr^smt 

[ 0 0 9 2 ] 

z<»mm.\t. mm^mm 1 iz^LtzMrnxniz . mm 2 0 1 ^ttnmmt ^9--^ r 
xm^jMtin-t &x>uie.^m~?3h o . mm 20 1 <^nnit. ak Au^#t?^«w». k 

[ 0 0 9 3 ] 

012 (b) a. *iB(j^)ii^^i4 icfctt §m^^«fi^-jiiH«f ^^ff^u<^M/^ 
^^t»aHT^§, 012 ( b ) iz^-tmnmmit ^-mnm^- 200 1 t a . # 7. h 1 

0 3 m\z^^ 2 titz'^^mWlJ- 1 0 1 fc*Kt+<btiTv>«. * am 03 <7)«3tti. fflv^tt 
tt*>Jf2tt hioTfe^ ffi/MgKjf 1 0 1 tjlftitS IH£g&#*>ffifc*',M < Lfz^cot 
% o T £ o 

[ 0 0 9 4 ] 

ffifc'MSIJlf 1 0 1 ti . #xm 0 3 _Llcfi5tXlc @£ $ tiT zfzdb. ^#lc ») Hjfft 

1 0 1 kz ;b £ 9 ^ £ £ 3 fc* nT |£ i: & £ 0 

[ 0 0 9 5 ] 

z<r>ffiMl*. Si0 2 . S i 3 N 4 ^ £<n&mtt&~ZMi&$ HZ # * h 1 0 3 V 7? 14 <?> ^ x 
-y K x 7 f> L < li H 7 ^i-yf > r ki =k 9 x -y ^ > r L x x -y ^ > r Sag it 

7 C t IC J: 0 J^^oT^T?*>S o 
[ 0 0 9 6 ] 

(11^)^15 ) 

01 314, #2EflU*>llitetf>Jf2JIB5 k::fel+**ft»«m ^IJRif co^i^^^i-f^millT- 
^^.o 013 lc^-fB:Mfi«fi^-iliR*f 2 0 0 2 t± . # x N 1 0 3 miz m & 3 ti IS 
iftSP^3b*x ti 2 0 1 i:|^/jNfSl^f 1 0 l^bltoTi^. ^^ic^v^/i^tuHJ^^g^ 

c?>-g^^ jgtijic j: hm%fkmm'Y£^^it^±^ & ttnT»w^2 nrz^^mm^ 1 o it 

[ 0 0 9 7 ] 



c ^^3it±. [g i 2 ( a ) <7>mMxn\zte^-z . mm 201. m^umi L 1 0 i^^x 

[ 0 0 9 8 ] 

(#H!fe<o0«g6 ) 

[3 14 (a) tt. *lH^Ite^)ff^l6 icfclt SiK/htKlft^^fllfiK^^-tWgPffi^^l-m 
0 14 ( a ) Ic^-ttK'htslft^ 1 0 1 1 X-lt. mVt<r>&fam 2 0 3 <7>ftffilc, 

liit^fbic jc *) ^m^'^n^mit^^-tm^itum-m 202^. w l rzm^mm. t & o 

[ 0 0 9 9 ] 

i?# 2 0 3 *iSEti*^Mft^t-^tt. ±tc«R/Mg|ft^ 1 0 1 1 <7>HftlS*Sv^ ffl^fttt fi- 
ll 2 o 2 ^-iTLti^^mifeff nftfc&ft&-&&t*mm®&w<7> : £<t\z & % m^mn^ 

ffl 7 o 

[0100] 

tR'MsiftT 10 11 ic A7j2 ti^^M^fl-^li. mfc&frm < ^^Sifflftfit 
r^ti sHi^H: t pf tin sttM 2 o 3^i^f^w^§^, ^ & < h 

1 1 frUML. ffl^ffcfaM 2 0 2 *#tpt»/Ms|ftT 1 0 1 ffijffi^ftv^flgi: 

*b Jc . 

[0101] 

13 14 (b) a. #fEIU<?>lljfe*>fl2flS6 icfcits^/MgtfjT<7>^^fJ^1i^^^i-r4m 

hi i 4 c b ) iz^-tm^umi" 1012 t°iz. wfam 203 ^r^mmm\z. 

m-frm 2 0 3 ^mnzmmfcrn^it. ^\zm^mm^ 1 0 1 1 <7>a}g^fio. «t m 
m 202 ^mnzmmtiat^it. ■m^ir.m^^^^mm^^w^^itiz * zm^mn 

[0102] 

ffl^fbttl^-^ 2 0 2 ^miH&ff ¥<7>m^E + -SS^mtiflMlc^^i- « 3 i: ic «fc 9 

§ . 

ffl^fbttfl-^ 202^, iifrJi 203 ic^lt, m /a ft ft ¥ <^> * -t 5 m 
iz am \z z\ t § § . 

[0103] 

4 4?. m^jstaT 1012 iz Atiznzmmtiim^it. m^wctm < % zmmmftfi:* 
mnzmfcMMt 0 artisitM i»#2 0 3<7>s<^4 £ ^^7v§^^. '> & < hi 
miftfi¥^^^-ai$ wr^fi^-m^MH^^Tv s ut^j:< > SM^jgi^ 1 0 1 

2**tStftL. ffi^ftttW 2 0 2 ^#t?j$/hi)gf^ 1 0 1 2^#fc*. ftR^iv^Rl^^ 
fcif^rtc. fl-f-^iiia-rsfllfiKi: LTUi^. 3<5Dif£-. < t t^MSiftT 1012 

[0104] 

<^>^flg i is «k v 2 «k v 3 ic feit zmnmum ^mnmj- 1 oo. 200. 300. 40 

0. 500. 600. 700. 8 0 0 ttev^T tlffl^it^So 
[0105] 



icfev^xti. ffifc/MSifr^ 1 0 1 cDttPtfrm Uii, t L < li^*S0<^m^^i?iff 

Jf A»*-9. ldBWr%H^ore6T*>s. tR/Mglft^ 1 0 1 <7>ttf* LT . ^ x>/ © Ifi; #j * 
[0106] 

13 1 5 ( b ) tcfcv^T tt. t»/Mstft^ 1 0 1 <^tt»^^^lcxt LT. ON/OFFff^mMfe 
i?4f'l4^^fb*^-tiS^-T*>So *MBf \zm>hmW\=? 1 0 1 ^&S#T£> o fzMS. t 

ofeiS^-. A»^JK0dB%Hmori6"e*>S. tR'htggft^ 1 0 1 L T ^ ta -7 * # 

o 

[0107] 

Bfl tc ft ^ailR*Tli. »*lsiaT**Se#fBffl&»-?gfftLfcRSk:£ 

:i:^T-^ *>>oft=i * h t alitor iH ft ft Bl* * ■* s m 

[mffl^W^^lfeBH] 
[0108] 

[SI] (a) ti^^B^^^m^ff^ie ! [cfctt^mMfiWff <7>*8j£^-t 

ms, (b) ami (a) ^mMtiWfi-^iiiK*^ <7)^^#y^^-tf4mniT*§ o 
[02] * & bh <r>mn<7>Mm 1 * umm<^w^m 2 *> «* umm^w^m 3 tc 4? it § 

»«^^31iRlfeT^»^fgift^<^«3i^^*^-t0T?*> •) . (a) M/MgfifjT<7>t# 

[03] *^BH<50^Jfe<?>^flg 1 icfcl+SS^UBMft ¥®t^^^ f>*R'jN^iftT*>«^ 
> H ^in^^i-0T*> "9 . ( a ) tttK/jNgft^*>S#ibttJIB*^-*-|3U ( b ) Sffifc'hJg 

[04] * % bh <r>mn<7>Mm 1 4? «k umm^w^m 2 *> «t umu<^mm 3 tc 4? it § 
^m^mnrnTn^^-tm . (b) k * h -v -/-ft ^i§jR«Tf#'i4^i)-0-? 

[0 5] #5EHH*>!iitetf>Jf2JIB 1 tcfctt£ 0 1 <^mmti«ff ^ ai iR Ul T Willis US 
M iz 1ft Bfl S Kf ffi 0 T? £> -5 o 

[06] (a) it^mn^mm^mnB nzisi-f 1 ^mnmmm^mnmT^^m 
m*^-tnnm. ct>) a 06 (a) ^mtuiMff ^]gK*T^^^fj^^i-»m0 

[0 7] *^BH<50^m^J^flg 1 \ztstt Z 0 6 ^mtUiWfi ¥MJR«T^MlSXS^a 

[0 s ] *mn<omm<7>mm 1 tarn* 0 6 ^mnmmm ^mnm^^mmxn^^. 
m m tc mm -? % Kf a 0 t*#> 5 o 

[0 9] (a) ti^f&Bflco^jfe^fJi 2 lcfct+£1ifUiWUi ^-ll^*T^li^^^-t 

f4M0. (b) urn 9 (a) ^mf\ti«ff ^iiJR«^ <r>&mm *^-tnnmx*$> % . 
[010] *2tw<7>^M<?>]&ng 1 izisrt zm^mmm ^mnMj-^'^^umj-^m.j- 

-* * > Fiia^^tlT'J) 1 ^ ( a ) « «S /MS ift ^ <?> iLttJK*^-*- 0 . ( b ) 

is ®j t <n m & vt m ^ ^ -t 0 t 3h & o 

[0 11] (a) li*^BH^^Sfeco^flg3 tcfclt §mmti«fl^®iR«T<^«^^^ 
i-f4M0. (b)liSll (a) <^mm«lttfl^lliR«T^^ff^y^^-tf4^0T^ 



[1312] (a) \Z*ftW<r> MIS 4 icfctt ^t^iiif IlRif 

mm*^-tnnmx$>z>« 

[mi 3] (a) ii^mn<^mn<^mmb izisn ^m^mmm^-mnm^^m^^ 

[131 4] ( a ) tt*^B^^t^)^16 lc:fcM+&fc^MT<^1f ai^i-i*mm. ( 

b ) i$*mn<o^m<nfttm6 ^^mmiz^n^m^um^^mm^-tnumx^^. 
[mi 5] *mn<nmm<»rfim7 \z&ii-zm^MHft'&-&^'tmx'& t ) . (a) urn. 
/J^^g^/]^ i o i <7>tt®-t)*m&\ztt txmm. t l < n^mm^n^^m^^^^it^ 
^-?M£><7>m. (b) am^jRtft^ i o i <7>w&ti*m&iztt Lxow/onm^m^mm 
Jfftt ^ fb^ ^ -t m t?<r> m x & . 
[f^^-^i^B^] 

[0109] 

100. 200. 300. 400. 500. 600. 700. 800. 2000. 20 

oi. 2002 mnmmm^mnmr 

101. 1011. 1012 wt'^mwi? 
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[ii^] mm 
[m 1 ] 

(a) 




(b) 



200 




-103 — 106 



[m 2 ] 



(a) 



\ \ \ / 



103 




101 



ytt\ 



(b) 



* * % 

\ \ \ 



101 




VTT\ 



107 



o • 



1 07 




103 



[HI 4 ] 

(a) 




103 



101 




1 06 



1 05 



108 





101 




106 



105 



im 6 ] 

(a) 




(b) 




im 7 ] 

(a) 



103.104 102 





500 




103 



[[3 10] 



(a) 



E, " " 



■v 
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Small Number 
of Bands 



-v 



(b) 



METAL 



CONDUCTION BAND 



VALENCE BAND 



-v 



[dill] 

(a) 




(b) 




[[3 12] 



(a) 



201 



2000 



201 





IN 



103 ~ 



1 06 



(b) 




[[313] 

201 




[[315] 

(a) 



-O.ldB 




mm ' ^— 

f [GHz] 



mm] 

imnm] m 1 



mmArnm 

000005821 

19900828 



±^mnM^±^^m i o o 6 mm 



